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INTRODUCTION 
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Aquatic habitats in British Columbia are diverse and numerous. BC is home to large 
rivers , small ponds, and lakes which vary tremendously in size, depth , and chemical 
composition (Northcote and Larkin 1963), as well as a variety of fens , marshes, and bogs 
(Rosenberg and Danks 1987). Not surprisingly, studies in aquatic insects have a long 
history in our Province. The status of entomological knowledge from 190 I to 195 I in BC 
was summarized by Spencer (1952), including short paragraphs on each of the aquatic 
orders. The history of many of the entomologists involved and their collections are 
highlighted in Hatch ' s (1949) charming summary of a century of entomology (1835-1948) 
in the Pacific Northwest 
In the past, provincial studies have emphasized the importance of freshwater fisheries, 
and these have been accompanied by benthic invertebrate surveys. In recent years, 
forestry-fisheries interactions have come to the fore. The role of insects in this interaction 
is creating a new interest in aquatic entomology. The current concerns over water quality 
and groundwater pollution will undoubtedly involve more study of aquatic insects as 
environmental indicators. 
EPHEMEROPTERA 
Since the outstanding and prolific work of 1. McDunnough in the 1920s and 1930s on 
the mayflies of Canada, the only BC-wide survey of Ephemeroptera was conducted by 
Filmer (1964). Most records since then have been obtained incidentally during other faunal 
studies. A checklist of BC species was produced by Scudder (1976). McCafferty and 
Randolph (1998) published a Canadian mayfly compendium that added seven new species 
to Scudder 's 1976 list, as well as containing two species that Scudder (1976) omitted as 
probable erroneous records, for a total of 92 species in Be. Since this new list was 
compiled without examining specimens from the Royal British Columbia Museum, the 
Spencer Entomological Museum, or the Fisheries Branch of the Ministry of Water, Land 
and Air Protection, these collections may contain more new records for the Province . 
Locally, Wigle and Thommasen (1990) collected and recorded ecological notes on 26 
species of mayflies in the Bella Coola and Owikeno Lake watersheds of mid-coastal Be. 
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One of these, Epeorus nilidus Eaton, was a new record for the Province. Another new 
record for BC, Acenlrella lurbida (McDunnough), was found there later (McCafferty el al. 
1994). Zloty (1996) and Zloty and Pritchard (1997) collected at various southwestern BC 
locales in search of Amelelus species, and to date have found one, Amelelus prilchardi 
Zloty, new to the Province and to science. S. Salter (pers. comm.) recently collected a new 
mayfl y species for the Province, Caenis youngi Roemhild , during some invertebrate 
surveys at Liard Hot Springs in northern Be. In their comparison of the macro invertebrate 
assemblages of coastal and continental streams and large rivers in southwestern British 
Columbia, Reece and Richardson (2000) found that Paraleplophlebia lemporalis 
McDunnough predominated in coastal streams. 
Heise (no date) in a study of the effect of logg ing on the fauna of streams in the 
Penticton Creek and Sicamous Creek watersheds found that mayfli es were very sensitive 
to logging. Richardson and Kiffney (2000) studied the response to metal pollutants of 
macroinvertebrate faun a in experimental streams off Mayfly Creek in the UBC Research 
Forest near Maple Ridge, and found that Amelelus, Baelis, and Paraleptophlebia (mainly 
P. lemporalis) were very sensitive to Cu, Zn, Mn, and Pb, typical components of urban 
runoff. Rempel et al. (2000) in a study of the mac ro invertebrates along gradients of 
hydraulic and sedimentary conditions in a 10-km reach of the Fraser River near Agassiz, 
found that the distribution of several genera of mayflies was correlated with hydraulic 
conditions . Rempel el al. (1999) also showed that the densities of Baelis and Rhilhrogena 
were highest at a depth of 1.5 m before flooding, but shifted to depths of 0.2-0.5 m at peak 
flow. 
Keys to genera of BC mayflies can be found in Edmunds el al. (1976), Merritt and 
Cummins (1996), and Needham (1996). Keys to species have only been completed for a 
few genera (e.g. Amelelus , Zloty (1996), Zloty and Pritchard (1997); Caenis, Provonsha 
(1990) ; TricOtythodes, Alba-Tercedor and Flannagan ( 1995)). 
ODONATA 
Spencer ( 1952) in hi s brief summary of the status of the knowledge of Odonata in 
British Co lumbia did not cite what is perhaps the most significant work of the period , 
Whitehouse 's (1941) delightful and detailed treatment of the provincial fauna . He also 
neglected Walker's important monographs on two of our most spec iose genera, Aeshna 
(Walker 19 12) and Somalochlora (Walker 1925) ; although these dea lt with the entire 
North American fauna of these genera, they included much informat ion on the spec ies in 
Briti sh Co lumbia. 
Walker's major opus on the Odonata of Canada and Alaska (Walker 1953 , 1958) led 
off the second half of the century and was completed by the international Odonata expert 
P. Corbet (Walker and Corbet 1975). It li sted many of the locality records known to this 
time and summarized eco logical information. 
Since the mid 1970s the study of the Odonata in BC has been continuous. It has been 
helped by work in adjacent areas, particularly the Biological Survey of Canada's Yukon 
insect proj ect (S.G . Cannings and R.A. Cannings 1997; S.G . Cannings el al. 1991) and the 
extensive studies of Paulson (e.g. 1997, 1999) to the south in Washington State. This 
foll owed the annotated check li st produced by Scudder el al. (1976) and the book written 
by R.A . Cannings and Stuart ( 1977). The latter publi shed the first di stribution maps for the 
species of the Province. 
Robert and Sydney Cannings, peri od icall y helped by their brother Richard , have been 
the driving force in odonatology in the Province during the past 25 yea rs. They organized 
numerous dragonfly inventories ac ross the Province, fi'om the Brooks Peninsula on the 
outer coast of Vancouver Island (R.A. Cannings and S.G. Cannings 1983), to the 
grasslands of the Chilcotin (R .A. Cannings and S.G. Cannings 1987), to the Rocky 
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F.C. Whitehouse, a pioneering odonatologist, collecting spec imens from his caravan at 
Harrison and Cultus Lakes in the summer of 1936. 
Mountains (R.A. Cannings el at. 2000) and the North (R.A. Cannings el at. 200 I). Others 
who have made significant contributions to these collections and invento ri es include G. 
Hutchings, L. Ramsay, C. Guppy, R. Kenner, D. Blades, and H. Nadel. In addition , the 
Cannings, along with their colleagues, have documented new species to the Province (R.A. 
Cannings 1988, 1997; Kenner 2000a) and published much faunistic (R.A. Cannings 1978, 
1996; R.A. Cannings el at. 1980; S.G. Cannings 1980; S.G. Cannings and R.A. Cannings 
1994) and ecological work (R.A. Cannings 1980, 1982a; R.A. Cannings et at. 1980 ; 
Paulson and R.A. Cannings 1980). Significant in the taxonomic work done on the Odonata 
in British Columbia and Yukon over the past 25 years is the 'descr iption of four previously 
unknown larvae (R.A. Cannings 1981 ; S.G. Cannings and R.A. Cannings 1980; R.A. 
Cannings and Doerksen 1979; Kenner el at. 2000) and the redescription of several others, 
along with improved keys to this important life stage (R.A. Cann ings 1982b; Kenner 
2001 ). 
G.P. Doerksen had begun to examine local dragonflies intens ively (Doerksen 1980) 
when he was killed by a Grizzly Bear while on a research trip to Liard River Hot Springs 
in 1981 . His wonderful dragonfly photographs, willed to the Royal BC Museum, are a 
valuable research and interpretative resource. Peters (1998), while on a visit from 
Germany, published a usefu l study on variability in Aeshna. R. Kenner (Kenner 1996, 
2000b, 2000c; Kenner and Lane 1997 ; Kenner and R.A. Cannings 200 I) and I. Lane (Lane 
2000) have improved our knowledge of the fauna of the Lower Mainland, including the 
documentation of the first Canadian breeding site of Tanypletyx hageni Selys. 
Few experimental studies on the Odonata have been undertaken in the Province. G. 
Pritchard, University of Calgary, has studied the ecology and development of Odonata, 
especially Argia vivida Hagen, of warm spr ings in British Columbia and adjacent regions 
(Pritchard 1989, 1991). At the University of BC, P. Pearlstone (1973) exam ined the food 
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of larval Enallagma boreale Selys and R. Baker (1983) studied the larval competition and 
feeding behaviour of Ischnura cervula Selys. 
An important recent development has been the listing of species of management concern 
by the BC Conservation Data Centre (Ramsay and S.G. Cannings 2000 ; R.A. Cannings 
200 I). At the end of the 200 I field season, 23 species were listed. This highlighting of rare 
species spurred research into their status and habitats, and stimulated regional inventories . 
Odonata are now the best known aquatics insects in the Province. Of course, there is 
still much to learn, especially regarding the ecology of the fauna and the distribution of 
northern species . Spencer noted 78 species in 1952, but the most accurate published record 
up to that time was from Whitehouse (1941), who recognized 74 species in 23 genera. By 
1977, R.A . Cannings and Stuart could report 80 species and 23 genera. In 200 I, 87 species 
in 27 genera are known from the Province (there are 20 I recorded in Canada). Perhaps the 
most striking addition to the provincial list in the past 50 years was the discovery of 
Ca!oplelYx aequabifis Say at Christina Creek in 1998 (R.A. Cannings el at. 2000). This 
added a new family to British Columbia, the Calopterygidae, making a total of 10. 
All available records for the Odonata in BC are databased, georeferenced, and mapped, 
ready to serve as baseline data for the faunal changes of the new millennium. Useful works 
for identification, in addition to Walker (1953 , 1958), Walker and Corbet (1975), and R.A. 
Cannings and Stuart (1977) are Westfall and May (1996), Needham el at. (2000), and 
Dunkle (2000). 
PLECOPTERA 
Ricker (e.g. 1943, 1954) conducted early systematic and distributional studies on 
stoneflies. An annotated checklist of the Plecoptera of BC was published by Ricker and 
Scudder (1976). S.G. Cannings (1989) also provided a number of new records, especially 
for capniids. An up-to-date checklist can be extracted from the North American stonefly 
list provided on the internet by Stark (200 I). Currently, 132 species are known from the 
Province. More detailed systematic studies that are relevant include Nelson and 
Baumann 's (1989) work on Capnia, Stanger and Baumann ' s (1993) work on Taenionema, 
and Stark and Nelson ' s (1994) work on Yumperla. Kenneth Stewat1 (University of North 
Texas) and Mark Oswood are actively writing "Stoneflies of Alaska and Northwestern 
Canada," which will include history, keys, illustrations, new locality records, maps, species 
accounts, and biological notes on the species documented for Alaska , British Columbia, 
Yukon , and Northwest Territories; publication is anticipated in 2003. 
D.B. Donald and R.S. Anderson of the Canadian Wildlife Service (Edmonton) 
surveyed the stoneflies of the Rocky Mountain National Parks. The lentic stoneflies of 
these collections were summarized in Donald and Anderson (1980). Donald and Patriquin 
(1983) related the wing length of Rocky Mountain lentic capniids to their inferred 
postglacial recolonization history. 
A number of studies investigating stone fly population dynamics , foraging ecology, 
species interactions, and life history in coastal streams have been undertaken by J. 
Richardson and his colleagues at UBC (Reece and Richardson 2000 ; Rempel el at. 2000; 
Richardson 2002 ; Soluk and Richardson 1997). Muchow and Richardson (2000) reported 
the occurrence of Plecoptera in small headwater streams in the UBC Research Forest near 
Maple Ridge. They found the fauna differed in intermittent and continuous flow streams. 
While Paraleuclra vershina Gautin and Ricker and Visoka calaraclae (Neave) occurred 
only in continuous flow streams, Alloperla pi/osa Needham and Claassen, Despaxia 
augusla (Banks) , Musefia injilscala (Claassen), OSlracerca foesleri (Ricker), Pleronarcys 
cali/ornica Newport, Soyedina prodllcla (Claassen), Zapada cinclijJes (Banks), and Z. 
oregonensis (Claassen) occurred in both . Even in small streams (less than half a metre 
wide) with intermittent flow, the univoltine Muse fia int ilscala, Soyecfina producla , and 
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Zapada cinclipes were found to emerge in periods when no flow was perceptible. 
Despaxia augusla, with a 2-year life cycle, was also able to complete its development in 
the periodically ' dry ' channels and reached its highest densit ies in intermittent streams. 
The authors suggest that suitab le refugia exist for thi s spec ies and others in the wet 
sediments of these habitats despite the periodic disappearance of detectable surface flows. 
All available, reliably identified records are now databased, georeferenced, and 
mapped. References useful for identification include Baumann el al. (1977), Harper and 
Stewart ( 1984), Jewett ( 1959), Ricker ( 1943), Stark el al. ( 1986), and Stewart and Stark 
( 1988). 
HEMIPTERA 
In addition to records in the early literature of Hemiptera in British Columbia, Scudder 
(1977) published an annotated check I ist of the aquatic and semi-aquatic bugs in the 
Province. In the recent checklist for Canada (Maw el al. 2000), a total of 46 species of 
aquatics (lnfraorder Nepomorpha: Families Belostomat idae, Nepidae, Gelastocoridae, 
Corixidae, Notonectidae) and 14 spec ies of semi-aquatics (Inf,"aorder Gerromorpha: 
Families Mesove liidae, Hebridae, Hydrometridae , Gerridae, Veliidae) are recorded . 
Over the past 40 years, detailed studies of the biology of both Cori xidae and Gerridae 
have been undertaken, much of this associated with a study of the saline lakes of the 
British Columbia interior. Scudder ( 1965a, 1969a, 1969b) invest igated the di stribution of 
two closely related species of Cenocorixa in these lakes, and found that while C. biflda 
(Hung.) was ev idently a freshwater spec ies, C. explela (Uhler) was more sa line tolerant. 
Extensive study of the osmotic and ionic balance in these two corixid spec ies (Scudder 
1971 a; Scudder el 01. 1972; Szibbo and Scudder 1979; Needham 1990) and an 
investigat ion of their cuticular permeability (Oloffs and Scudder 1966; S.G. Cannings 
1981 ; S.G. Cannings el al. 1988) was accompanied by detailed histological and 
ultrastructural studies of their excretory organs (Jarial and Scudder 1970) and other organs 
that were evidently involved in osmotic and ionic regulat ion (Jarial el al. 1969; Lo and 
Acton 1969; Jarial and Scudder 1971 ). Although the two species differed in their osmotic 
and ionic regulatory abilities at high sa linities, both were able to regulate equally well in 
low sa linity waters. Indeed, the more sa line tolerant C explela, which in the field does not 
live in freshwater lakes, was successfully reared in freshwater (S.G. Cannings 1978). 
These studies subsequently led to much more detailed research on the coastal C. blaisdelli 
(Hung.) (Cooper el al. 1987, 1988, 1989) and other corixid spec ies (Scudder 1987). 
Both of the interior spec ies of Cenocorixa, and other Cori xidae, were found to be 
predaceous (Jansson and Scudder 1972; Reynolds 1975), which permitted laboratory 
rearing and led to other studies . Once spec ies had been reared and the immature stages of 
both C. biJida and C. explela described (Scudder 1966a), studies were carried out on their 
li fe cycle (Jansson and Scudder 1974), fli ght muscle deve lopment (Scudder 1971 b), and 
fli ght musc le polymorphism (Scudder 1964; Acton and Scudder 1969; Scudder and 
Meredith 1972 ; Scudder 1975). 
Jansson ( 1972, 1973 , 1974a, 1974b), in hi s ex tensive study of stridul at ion in these 
Cenocorixa species, found species-spec ific mating signals and hence an effective pre-
mat ing iso lating mechani sm. Further, in an intensive study of their feedi ng biology, using 
se rological and other techniques, Reynolds and Scudder (1987a, 1987b) studied both the 
fundamental and realized feedin g niches of C. biflda and C. explela. 
In a rev iew of the factors governing the distribution of C. biflda and C. explela, Scudder 
(1983), following studies on mite parasitism of these spec ies (Sm ith 1977), suggested that 
C. explela was excluded from fres hwater lakes by mite parasitism. This suggestion has 
been substan tiated by more research (Bennett and Scudder 1998), which showed that for 
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C expleta saline lakes are enemy-free space, This research has been cited as an example of 
a parasite-structured animal community (M inchella and Scott 1991), 
In the Gerridae, several species were found to coexist in BC lakes (Maynard 1969; 
Scudder 1971 c), Following the rearing and description of the immature stages of these 
(Scudder and Jamieson 1972 ; Spence and Scudder 1978), detailed studies were undertaken 
of their food consumption and predatory behaviour (Jamieson and Scudder 1977, 1979), 
growth patterns (Spence el af. 1980a), life cycles (Spence and Scudder 1980; Rowe and 
Scudder 1990), mating and other behaviours (Spence e l af. 1980b; Rowe 1992, 1994), 
Spence (1981, 1983 , 1989) was then able to unde rtake a detailed analys is of habitat 
selection, life cycle strategy, species-packing, and coex istence in these pond skaters, 
Subsequently, Spence (1990) di scovered introgress ive hybridization in two species of 
Limnoporus within British Co lumbia and A Iberta, and has gone on to look at the mating 
system of these (Spence and Wilcox 1986; Wilcox and Spence 1986), and some of the 
genetic factors accompanying this hybridization between non-sister species (Spence and 
Maddison 1986; Sperling and Spence 1990, 1991 ; Sperling et af. 1997), 
Seven spec ies of Notonectidae occur in BC (Scudder 1965b, 1977), Notonecla borealis 
Hussey was di scovered to be primaril y a flightl ess species (Scudder 1966b), Ellis and 
Borden (1969) have invest igated the effect of temperature and other environmental factors 
on N undulala Say, 
MEGALOPTERA 
Spencer (1942) treated the Megaloptera, which includes the dobsonflies and the 
alderflies, within his li st ing of the Neuroptera, and recorded 4 species from British 
Columbia, A systemat ic review of the Sialidae by Ross (1937) gives a key to the species of 
Sialis; 5 species are now know to occur in the Province, Munroe (1951 , 1953) sorted out 
the identity of materi al from British Co lumbia that Spencer (1942) reported as Neohermes 
di~junclus, and now 3 species ofCorydalidae are known from Be. 
While Dysmicoherlll es disjunclus (Walker) is widely di stributed , both Chauliodes 
pecticornis L. and Prolochauliodes spenceri Munroe may be at ri sk, as they have a 
restricted distribution in areas of the Province subject to heavy human impact. Chauliodes 
peclicornis is known from Cloverdale and Cowichan, while Protochauliodes spenceri is 
restricted to south-east Vancouver Island in Canada, All known records of Megaloptera in 
the Province are databased, georeferenced, and mapped , 
NEUROPTERA 
Of the 8 families of Neuroptera reported from British Co lumbia, only the famil y 
Sisyridae has aquatic larvae , In the Sisyridae, although Spencer (1942) recorded only 
Sisyra vicaria (Walker) from BC, based upon a specimen from Agass iz determined by 
F,M, Carpenter, it is now known that another species of spongilla fly , Sisyra filscala 
(Fab,), also occurs in the Province, While S vicaria is widely di stributed , S filscata is only 
known from Kaslo and Seton Lake, A key to the species of Sisyridae is given in Parfin and 
Gurney (1956), All known records of aq uatic Neuroptera in BC are now databased, 
georeferenced, and mapped , 
TRICHOPTERA 
Some of the earliest records of Trichoptera from British Columbia come from N, 
Banks, who worked on the group from the ea rl y 1900s to the early 1940s, H,H , Ross also 
contributed significantly to these earl y records, collecting in the 1930s, 1940s, and 1950s 
throughout North America, The first attempt to pull all of these scattered records together 
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into one publication was made by Ross and Spencer (1952), who created a preliminary list 
of the Trichoptera of Be. This list was added to significantly by Nimmo and Scudder 
(1978) when they published their annotated checklist containing 248 species, 43 of which 
were new records for Be. At this time, they stated that "there has been no concerted 
Trichoptera collecting in British Columbia (IS a whole, so the fauna must still be regarded 
as incompletely known ." 
To partially rectify this, A. Nimmo spent the spring, mid-summer, and fall of 1979 
exploring much of the Province in search of caddisflies (Nimmo and Scudder 1983). He 
added many range extensions to known species, and also recorded 36 new species for BC 
(Nimmo and Scudder 1983), thus bringing the provincial total to 279 species (they 
removed 5 species from the 1978 list). However, Nimmo admitted that the northern half of 
the Province, the Queen Charlotte Islands, and many alpine areas still remain uncollected 
(Nimmo and Scudder 1983). 
Also in the 1970s, G. Wiggins published his invaluable and beautifully illustrated 
identification guide to the larval caddistlies of North America (Wiggins 1977). A second 
edition in 1996 recognized some 1400 spec ies of Trichoptera in North America by the end 
of 1993 (Wiggins 1996). More specific to our region are the keys provided by Schmid 
(1980) to the genera of Trichoptera in Canada and adjacent States. An English version of 
this Insects and Arachnids of Canada (Part 7) publication has also been recently made 
available (Schmid 1998). Unfortunately, keys to caddisflies of BC at the species level are 
still lacking. 
Collections of caddisflies from specific areas of our Province can be found in Clemens 
et af. (1939) for Okanagan Lake, Hardy (1955) for the Forbidden Plateau area of 
Vancouver Island, Nimmo (1971 , 1974, 1977) for eastern BC, Rawson (1934) for the 
Kamloops region , Schmid and Guppy (1952) for southern Vancouver Island, Scudder 
(I 969b) for the Fraser Plateau, and Winterbourn (197 I a,b) for Marion Lake, Be. 
On the biology of caddisflies, Richardson (199 I) found Lepidostoma roafi (M i lne) to 
be univoltine. In a study contrasting the fauna of coastal and continental streams and large 
rivers in southwestern BC, Reece and Richardson (2000) found that Onocosmoecus 
unic%r (Banks) was unique to coastal streams, while Brachycentrus occiden/alis Banks 
was unique to larger rivers . B. alllericanus (Banks) was unique to continental streams in 
the Merritt area. In Marion Lake, Trichoptera larvae, in particular Banksiola crotchi 
Banks, were the most important food item of rainbow trout (Efford and Tsumura 1973). 
The effects of the mosquito larvicide Bacil/us thllringiensis on caddisnies was reported by 
Duckitt (1986) 
Rempel et af. (1999), in an investigation of the effect of floodin g on benthic 
invertebrates in the Fraser River near Agassiz, noted that Hydropsyche was most abundant 
at 1.5 m in all months of the years, but the location shifted laterally over a di stance of 30 m 
through the nood cycle. They evidently migrated to the shore zone with the rise in water 
level , so maintaining a suitable hydraulic microhabitat. Heise (no date) , in a study of the 
effect of logging on the fauna of streams in Penticton Creek and Sicamous Creek 
watersheds, found that while some caddisny larvae showed a constant pattern of 
distribution in respon se to logging, P.sychog/ypha, a shredder, declined after logging and 
Ecc/isocosmoecus , an algal feeder, increased after logging. 
Caira and Scudder (1985) reported parasiti sm of Psychog/ypha a/ascensis Banks 
(Trichoptera: Limnephil idae) by Pselldoa//ocreadium a//oneoteniculII (Wootton) (Digenea: 
Allocreadiidae). Caira (198 I) investigated parasitism of Trichoptera by Bunodera 
l1I ediovite//ata Zimbaluk & Roytman (Digenea: Allocreadiidae) and the encapsulation 
response. This hemocyte encapsulation response in P. o/ascen.l'is was studied later using 
Epon implants (Caira and Scudder 1987). 
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COLEOPTERA 
British Columbia has a very rich aquatic beetle fauna. For example, BC has more 
spec ies of Dytiscidae, Amphizoidae, Haliplidae, and Hydraenidae than any other Province 
(Larson el af. 2000; Bousquet 199 1). Yet, beetles appear to be one of the more neglected 
groups of aquatic insects in Be. Earl y I ists of Co leoptera fro m various parts of the 
Province (e.g. Keen 1895 , 1905; Stace-Smith 1929, 1930) do contain some aquatic species, 
but there has been no published provincial checklist, although a preliminary li st was 
developed by Scudder (unpublished). Most of the works dealing with aquatic beetles in BC 
have been as parts of studies of parti cular taxa over larger geographical areas. References 
to keys for aquatic beet les are in Bousquet (1991) and Arnett and Thomas (200 I). Species 
li sts for BC are in Bousquet ( 199 1) and Larson el af. (2000). 
The most important person to study aquatic beetl es in BC was H.B. Leech. Leech was 
born in Kamloops, received much of hi s early ed ucat ion in Vernon, and graduated from 
U BC in 1933. From 1930-1947, he worked at the Forest Entomology Laboratory in 
Vernon where he collaborated with R. Hopping. In 1947, he joined the California 
Academy of Sciences. He described hi s first new spec ies in 1937, Agabus vancouverensis 
Leech (Leech 1937), and subsequently described over 50 beetle taxa (Kavanaugh and 
Arnaud 1981 ). H is collection of over 30,000 specimens of aquatic beetles, many from BC, 
was donated to the California Academy of Sciences in 1947. Several species of aquatic 
beetl es found in BC are named after Leech: Ha/ip/us /eechi Wallis , He/ophorus /eechi 
McCorkle, and Cymbiodyla /eechi Miller, wh ich is known from Washington and probab ly 
occurs in BC (Smetana 1988). 
Several other people are associated wi th aquatic beetles in BC most ly as collectors ; for 
example, GJ. Spencer, R. Hopp ing, and G. Stace-Smith. M.H. Hatch described severa l 
spec ies of aquatic beetl es found in BC and is best known for hi s "Beetles of the Pacific 
Northwest" (Hatch 1953-1 97 1). Each of them has at least one aquatic beetle from BC 
named in hi s honor. 
In more recent times, Scudder ( 1969b) reported some spec ies from interior sa line lakes, 
and he, hi s students, and assoc iates have collected aq uati c beetles as part of more general 
surveys and added to our knowledge of the distribution of va ri ous species, espec iall y in the 
Gul f Islands and in the northern part of the Province. In addi tion, 1. Lancaster has 
conducted an ecologica l study of aq uati c beetl es in a compari son of the community 
structure in a series of sa line lakes on the Chilcotin Plateau (Lancaster and Scudder 1987). 
Kenner (2000d) described the di stribution of two spec ies of gyrinids in BC, the Yukon, 
and Alaska. 
DIPTERA 
The Manual of Nearctic Diptera (McA lpine 1981 , 1987) is a wonderful resource for 
information on systemat ics and biology of N0I1h American Diptera. Illustrated keys 
identify immature and adult spec imens to family and genus. The taxonomic and 
di stributional status, to the early 1960s, of many British Co lumbia spec ies is outlined in 
Stone el (If. (1965). 
The Mountain Midges (Deuterophlebi idae) are peculiar, li ttl e-known flies found in 
streams in the western mountains. Courtney (1990) documented the systematics of the 
Nearctic species, including those known from Be. 
In the Chaoboridae, Northcote ( 1964) and Teraguchi and Northcote (1966) studied the 
vel1ical distribution and vertical migrat ion of Chaoborus larvae in BC lakes. Taxonomic 
works on the Phantom Midges that relate to the prov incial fauna include Saether ( 1970) 
and Borkent (1979, 1993). 
J. ENTOMOL. soc BRIT. COLU ~II3 I A 98. D ECD IflI'R 200 1 69 
Early work on the Culicidae in BC includes that of I-!earle (1926, 1927) and Curtis 
(1967). Belton (1978) studied the mosquitoes of Burnaby Lake, and more recently 
produced a monograph on the 46 spec ies known in BC (Belton 1983). This work, together 
with Wood el al. (1979), can be used to identify these species. 
In hi s study of the fauna of sa line lakes on the Fraser Plateau, Scudder (1969b) found 
that Aedes campeslris Dyas and Knab occurred in the most sa line of them. The osmotic 
and ionic regulation in the larvae of this mosquito is therefore of interest ; it has been 
studied by Phillips and Mered ith (1969a). They also investigated the active transport of 
sodium and chloride by the anal papillae of the larvae (Phillips and Meredith 1969b) and 
the electron microscopic structure of these organs (Meredith and Phillips 1973a, 1973b). 
Regulation and active transport of magnesium by the Malphighian tubules of these larvae 
was described by Kiceniuk and Phillips (1974) and Phillips and Maddrell (1974). They 
also discovered that these tubules could actively transp0l1 su lphate ions (Maddrell and 
Phillips 1975). This work led to comparative studies on other sa line-water mosquito larvae 
including Aedes dorsalis (Meigen) and A. logoi (Theobald) (Meredith and Phillips 1973c; 
Strange et al. 1982, 1984 ; Strange and Phillips 1984), both of which occur in the Province. 
Important reviews resulted from this research (Bradley and Phillips 1977 ; Phillips el al. 
1978 ; Phillips and Bradley 1978 ; Strange and Phillips 1985 ; Ng and Phillips 1985). 
Gammarid predation on Aedes logoi at Horseshoe Bay was reported by Hossack and 
Costello (1979). Oviposition of Culex pipiens L. in water at different temperatures was 
described by Gillespie and Belton ( 1980). Ishii and Belton (1984) provided evidence for 
autogenous egg development in this spec ies and Belton ( 1982) described the cuticular 
vestiture of Aedes comJllunes (DeGeer) and A. nevadensi.l' Chapman and Burr. 
The comprehensive treatment of the Black Flies (Simuliidae) of North America by P. 
Adler, D. Currie, and D.M. Wood is nearing completion; when published, this work will 
deal with all aspects of the systematics of BC species. Early studies by Curtis (1954) and 
Shewell (1957, 1959) were followed by research by Peterson (1970), Mahrt (1982), Currie 
and Adler (1986), and Corkum and Currie (1987). Currie's work in Alberta (1986) and the 
Yukon (1997) has direct application to the BC fauna. Studies on Parasilllulium (BOI'kent 
1992 ; Borkent and Currie 200 I) have led to a better understanding of the phylogenetic 
origins of the Simuliidae. Currie and Walker (1992) documented the use of fossil black fl y 
larvae in paleoecological studies. Cyto logical research into the giant chromosomes of 
simu liids has been undertaken in the genus ProsiJllulillJII (Basrur 1962), in Stegopterna 
(Madahar 1969), in the Sill1l1lillll1 (Ellsimlllium) vernlll11 group (Hunter and Connolly 
1986), and in the S (£.) ClUre1l11l group (Leonhardt 1985). 
McMullen (1978) surveyed Ceratopogonidae in the Okanagan area of Be. Light trap 
catches of Culicoides in the Fraser Valley were described by Costello (1982). Anderson 
and Belton (1993) examined populations of Culicoides obsolelus Meigen in the lower 
mainland of BC and hypersensitivity of horses to Culicoides bites was reported (Anderson 
el al. 1988, 1991 , 1993 , 1996). A. Borkent of Enderby is a world authority on 
Ceratopogonidae and some of hi s systematic studies directly relate to BC (BOI'kent and 
Grogan 1995 ; Borkent 1998). 
Both freshwater and sa line-to lerant spec ies of the Chironomidae inhabit sa line lakes in 
the BC interior (Scudder 1969b). At the University of Victoria , Morley and Ring (1972a, 
1972b) studied the life hi stor ies, eco logy, and identification of the intertidal chironomids 
Paracllmio alaskensis Coquillelt , Sallnderia clavicornis (Saunders), S marinus 
(Saunders), and S paciflcus (Saunders). The detailed study of the occurrence of midges in 
the littoral zone (R.A. Cannings and Scudder 1978) resulted in the discovery of a new 
species of Chironol11 l1s (R.A. Cannings 1975a) and many spec ies new to BC and Canada 
(R.A Cannings 1975b). Subsequently, the physiology of thi s and other Chironol71l1s species 
was investigated (Sargent 1978) and the phenology compared (R.A. Cannings and Scudder 
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1979). The ecology of one of these, C lenlans Fab" which has distinct chromosomal races 
in the Province (Acton and Scudder 1971), was researched by Topping (1971 , 1972) and, 
experimentally, Topping (1969) and Topping and Acton (1976) examined the influence of 
environmental factors on the frequency of certain chromosomal inversions. Eastern Brook 
Trout were used as predators in this research . The chironomids of Marion Lake in the 
Fraser Valley were studied by Hamilton (1965); Schultze and Northcote (1972) 
documented chironomids as fish food in another coastal lake, Mundie (1971) studied their 
diel drift in Robertson Creek, an artificial spawn ing channel and secondary outflow of 
Great Central Lake on Vancouver Island, and found that larval drift rates increased almost 
two-fold in darkness. 
Brillia retifinis Saether is a multivoltine species, able to track shifts in resource 
abundance in its habitat by virtue of its short generation time (Richardson 1991), The 
influence of Brillia on the decomposition of conifer leaves in a coastal stream was reported 
by Summerbell and R.A. Cannings (1981). Richardson and Ki ffney (2000), in their study 
of the response of aquatic insects to metal pollutants , found that chironomids (mainly B. 
relifinis) showed no significant decrease in densities with increasing doses of copper, zinc, 
and manganese, typical urban pollutants. Parkinson and Ring (1983) examined more 
physiological adaptations of P. alaskensis to the marine envirolunent. As part of a 
provincial government attempt to control the introduced aquatic weed, Myriophylfum 
spica/lim L. , in warm lakes and waterways, potential biological control agents were 
screened. The chironomids found in this study were documented by Kangasniemi and 
Oliver (1983). One of them, an unnamed, native species that feeds on the plant 's apical 
buds, was subsequently described as Cric%pus myriophylli by Oliver (1984). Borkent's 
(1984) systematic work on the S/enochironoll1l1s complex relates to the BC fauna, Ian 
Walker and his students and colleagues (Walker e / al. 1991 , 1993 ; Heinrichs el at. 1999; 
RUck e/ at. 1998 ; Palmer 1998) have used chironomid fossils in lake sediments to 
reconstruct paleoenvironments in Briti sh Columbia, The larvae of Canadian chironomids 
can be identified to genus using Oliver and Rous se l (1983). 
CONCLUSION 
The above clearly documents that there has been a dramatic increase in our knowledge 
of the aquatic insects in British Columbia over the past century. However, much remains 
to be done , with the Ephemeroptera in particular needing more attention. Additionally, 
many areas of the province remain to be surveyed, such as the far North and the numerous 
islands off the west coast. Many more interesting discoveries can be expected during the 
next 100 years. 
ACKNOWLEDGEMENTS 
The authors thank the following people for their contributions to this paper: Peter 
Belton , Art Borkent, Doug Currie , Tom Northcote, John Phillips, and John Richardson, 
Thanks also to Peter Belton for hi s thoughtful and met iculous review of the manuscript. 
His comments greatly improved our submiss ion. 
J. ENTOMOL. Soc i3RIT COI.UMIlIA 98. D ECEMllER 200 I 71 
REFERENCES 
Acton. A.B. and G.G.E. Scudder 1969. The ultrastructure or the ilight IllUSCIe polymorphi sm in 
Cenoreoriw biflda (Hung.) (i-ieteroptera. Corixidae). Zeitschrili Ilir Morphologic und Okologic dcr 
Tiere 65: 327-335. 
Acton. A.B. and G.G.E. Scudder. 1971. The zoogeography and races or Chironoll1l1s (=Tendipes ) Ie mans 
Fab. Limnologica 8: 83-92. 
Alba-'rercedor, J. and J. Flannagan. 1995. T\Vo new Canadian species or the genus TrieorVlhodes Ulmer, 
with additional studies on other North American species (Insecta, Ephemeroptera: Leptohyphidae). 
Canadian Journal of Zoology 73: 1588-1598. ' 
Anderson, G.S. and P. Belton. 1993. A population study of Culieoides obso/elus (Diptera: 
Ceratopogonidae) in the lower mainland of British Columbia. The Canadian Entomologist 125: 439-
442. 
Anderson, G.S., P. Belton and N. Kleider. 1988. The hypersensiti vity of horses to Clilicoides bites in 
British Columbia. Canadian Veterinary Journal 29: 718-723. 
Anderson, GS. P. Bellon and N. Kleider. 1991. Culicoides obso/ellis Meigcn (Diptera: Ceratopogonidae) 
as a causal agent of C/llicoides hypersensitivity (sweet itch) in British Columbia. Journal of Medical 
Entomology 28: 685-693. 
Anderson. G.S., P. Belton and N. Kleider. 1993 . Hypersensitivity of horses in British Columbia to extracts 
of nati ve and exotic species of Cu/icoides (Diptera: Ceratopogonidae). Journal of Medical Entomology 
30: 657-663. 
Anderson, G.S .. P. Belton. E. Jahren. II . Lange and N. Kleider 1996. Immunotherapy trial for horses in 
British Columbia \Vith Culieoides (Diptcra: Ceratopogonidae) hypersensitivity. Journal of Medical 
Entomology 33: 458-466 . 
Arnett, R.H. and M.e. Thomas. 200 I. American 13ee tl es: Vols. I and 2. CRC Press. New York. 
Baker, R.L. 1983. Spacing behavioul' by larva l /schnu/'{l cervII/a Sclys: effects of hunger, prevIous 
interactions, and t~lI11iliarity with an area (Zygoptera: Cocnagrionidac). Odonatologica 12: 201-207. 
Basrur, P.K. 1962. The salivary gland chromosomes of seven species ofProsimll/illll1 (Diptera: Simuliidae) 
from Alaska and British Columbia. Canadian Journal of Zoology 40: 1019-1033. 
Baumann, R.W. , A.R. Gaufin and R.F. Slll·dick. 1977. The Stoneilies (Plecoptera) of the Rocky 
Mountains. Memoirs of the American Entomological Society 31: 1-208. 
Belton, P. 1978. The mosquitoes of Burnaby Lake, British Columbia. Journal of the Entomological Society 
of British Columbia 75: 20-22. 
Belton, P. 1982. The cuticular vestiture of larvae of Aedes communis and A. nevadensis (Diptera: 
Culicidae). Canadian Journal of Zoology 60: 1642-1646. 
Belton, P. 1983. The Mosquitoes of British Co lumbia. British Columbia Provincial Museulll Handbook 41. 
188 pp. 
Bennett. A. M. R. and G.G. F. Scudder 1998. Di fferences in attachment of water mites on water boatmen: 
further evidence of differential parasit ism and poss ible exc lusion of a host from part of its potential 
range. Canadian Journ al of 70010gy 76: 824-834. 
BOI·kent. A. 1979. Systematics and bionomics of spec ies of the subgenus Schadonphasma Dyar and 
Shannon (Chaobol'lIs, Chaoboridae, Diptera). Quaestiones Entomologicae 15: 122-255. 
Borkent, A. 1984. The systematics and phylogeny of the Slenochil'onomus complex (Xeslochironoll/us, 
Harris ius and ."llenochironollllls) (Diptera: Chironomidae). Memoirs of the Entomological Society of 
Canada 128: 1-269. 
Borkent. A. 1992. ParasillluliulII (Diptera: Sillllrliidae). a black fl y genus new to the extant fauna of 
Canada. The Canadian Entomologist 124 : 743-744. 
Borkent. A. 1993. A world catalogue of fo ss il and extant Corethrellidae and Chaoboridae (Diptera) with a 
listing of references to keys , bionoillic inilmnation and desCl"iptions of each known life stage. 
Entomologica Scandinavica 24: 1-24. 
Borkent, A. 1998. A revision of Nellrobe::.::.ia Wil·th & Ratanaworabhan and Neurohe/ea Ki effer, with a 
description of a new genus and discuss ion of their phylogenentic relationships (Diptera: 
Ceratopogonidae). Entomologica Scandinavica 29: 137-160. 
Borkent, A. and D.e. Currie. 200 I. Discovery of the femal e of ParasillluliulII (Asloneolllyia) me/anderi 
Stone (Diptera: Simuliidae) in a cave in British Columbia, with a discuss ion of its phylogenetic 
position. Proceedings of the Entomological Society of Washington 103: 546-553. 
Borkent, A. and W.L. Grogan. 1995. A revision of the genus Cemlopogon Meigen. Memoirs of the 
Entomological Society or Washington 15 : 1-198. 
Bousquet. Y. (Ed.). 1991. Checklist of Beetles of' Canada and Alaska. Research Branch. Agriculture 
Canada Publi cation 1861 /E. 430 pp. 
72 J. ENTOMOL. soc. BRIT. COLUMBIA 98. DECEMBER 200 1 
Bradley, T..I. and J. Phillips . 1977. Regulation of rectal secretion in saline-water mosquito larvae living in 
waters of diverse ionic composition. Journa l of Experimental Biology 66 : 83-96. 
Ca ira, J.N. 198 1. Parasiti sm of Trichoptera by BUJlodem lII ediovilel/a/a (Digenea: All ocread iidae) and the 
encapsulation responses. M.Sc . thes is. University of Briti sh Columbia, Vancouver. 
Ca ira, .l.N. and G.G.E. Scudder. 1985. Pseudoa//ocrcadiulII al/oneoleniculII (Wootton, 1957) Yamaguti , 
197 1 (Digenea: Allocrcadiidac) from Psychog/vpha a/ascensis Banks (Tri choptera: Limnephilidac) in 
Vancouver, British Columbia. Journal of Parasitology 7: 524. 
Ca ira, J.N. and G.G.E . Scudder. 1987. lIemocyte encapsulation of Epon implants in larvae of 
Psychog/vpha a/ascensis (Trichoptera: Limnephilidac). Transacti ons of the American Microscopical 
Society 106: 120-125 . 
Cannings. R.A. 1975a. A new spce ies of Chironolllus (Diptera: Chironomidae) from sa line lakes in British 
Columb ia. The Canadian Entomologist 107: 447-450. 
Cannings. R.A. 1975b. Some Chironomidae (D iptera) new to Briti sh Columbia and Canada. Journal of the 
Entomological Society of British Columbia 72: 23 -25. 
Cannings, R.A. 1978. The distribution of ranypleryx hageni Selys (Odonata: Petaluridae) in British 
Columbia. Journal of the Entomological Society of Briti sh Columbia 75: 18-19. 
Cannings, R.A. 1980. Ecological notes on SVlllpell'llll1 lIIadidulIl (i lagen) in Briti sh Co lumbia, Canada 
(Anisoptera: Libellulidae). Notul ae odonatologicae 1(6): 97 -99. 
Cann ings, R.A. 1981. The larva of SYl1lpelrulII /1/adidulI1 (Hagen) (Odonata: Libellulidac). Pan-Pacific 
Entomologist 57(2): 34 1-346. 
Cannings, R.A. 1982a. Notes on the biology of Aeshna silchensis Hagen (Anisoptera: Aeshnidae) . 
Odonato logica I 1(3): 2 19-223. 
Cannings, R.A. 1982b. The larvae of the TarnelrulIl subgenus of SYlllpelrulIl with a description of the larva 
of SYlllpelrulIl nigrocrealUiIl Calvert (Odonata: Libellulidae). Advances in Odonatolology I: 9-1 4. 
Cannings. R.A. 1988. Pama/a hYlllenaea (Say) (Anisoptcra: Libellulidac) ncw to Briti sh Columbia. 
Canada, with notes on its status in the northwestern United States. Notul ac odonatologicae 3(2): 3 1-32. 
Cannings, R.A. 1996. The Blue Darners: dragonflies of the genus Aeshno in British Columbia. Cordillera 3 
(I): 28 -38. 
Cannings, R.A. 1997. Trall/ ea /acemla (Il agen) new to Briti sh Columbia, Canada, with notes on its status 
in the northwestern United States (Anisoptera: Libellulidac). Notu lae odonatologicae 4: 148-1 49. 
Cannings, R.A. 200 I. Rare dr-agonllics of British Co lumbi a. Wildlife in Briti sh Co lumbia at Risk brochure. 
British Columbi a Ministry of Environment. Lands and Parks, Victoria. 6pp. 
Cannings. R.A. and S.G. Cannings. 1983. Thc Odonata of the Brooks Peninsul a. Vancouver Is land, Briti sh 
Columbi a. Journal of the Entomological Society of Briti sh Co lumbia 80: 46-51. 
Cannings. R. A. and S.G. Cannings. 1987. Thc Odonata or some sa linc lakes in British Columbia. Canada: 
ecologica l distribut ion and biogeography. Advances in Odonatology 3: 7-22. 
Cannings, R.A. and G.P. Doerksen. 1979. The larva of /schnllra ermlica Calve rt (Odonata: Coenagriidac) 
with ecological notes on the spec ies. The Canadian Entomologist 111 (3 ): 327-33 1. 
Cannings, R.A. and G.G.E. Scuddcr. 1978. The littoral Chironomiciac (Diptera) of saline lakes in central 
British Columbi a. Canadian Journal of Zoology 56: 11 4-11 5. 
Cannings, R.A. and G.G.E. Scudder. 1979. Pheno logy of Chil'011011 111S spp. in saline lakes of centra l British 
Columbia. Internationale Vereini gung fUr Theoret ische und Angewandte I.imnologie Verhandlungen 
20: 264 1-2646. 
Cannings, R.A. and K.M. Stuart. 1977. Thc dragonllies of Briti sh Columbi a. British Co lumbi a Provincial 
Museum Handbook No. 35. Victori a. 254pp. 
Cannings, R.A .. S.G. Cannings and R . .I. Cannings. 1980. The distribution of the genus Lesles in a sa line 
lake series in central British Columbi a, Canada (Zygoptera: I.es tidae). Odonatologica 9( I): 19-28. 
Cannings. R.A., S.G. Cannings and L.R . Ramsay. 2000. The dragonllics (Insecta: Odonata) of thc 
Columbia Basin, British Co lumbi a: lield surveys. collect ions developmcnt and public education. 
Unpublished report. Roya l BC Museum and British Columbia Conservation Data Centre, Victoria . On 
tile I ntenlet at I1ttP:l(l i\' i Ilg"ILI~~~~R.~~J)<; , <;~h\\I'~\'_dr'lgQ I lltQ~JItITIJ. 
Cannings. R.A. , S.G. Cannings and L.lt Ramsay. 200 I. The dragon lli es (Insecta : Odonata) of Northern 
British Columbia: field surveys. co ll ecti ons deve lopment and publi c education . Unpubli shed report, 
Roya l B.C. Museum and Briti sh Columbia Conserva tion Data Centre, Victoria. 
Cannings, S.C'. 1978. Successful rearing o r Cenocorixa np/ela (Hemiptera: Cori xiciae) in fresh water . The 
Canad ian Entomo logist 11 0: 559. 
CunJlings, S.G. 1980. New di stributi onal records of Odunata li'om northwestcrn British Columbia. Syesis 
19: 13- 15 . 
Cannings, S.G. 1981 . The inlluence of sa lini ty on the cuticulaI' permcability of Cenocorixa bifldo 
hUl/geljordi Lansbury (Hemiptera: Cori'idae). Canadian Journal of Zoo logy 59: 1505-1509. 
1. ENTOMOL. Soc BRIT. COLUMBIA 98, D ECEMBER 200 1 73 
Cmillings, S.G. 1989. New records of slendcr winter stoneflies (Plecoptera: Capniidae) in British Columbia 
[Canada]. Journal of the Entomological Society of British Columbia 86: 77-80 . 
Cannings, S.G. and R.A. Cannings. 1980. The larva of Coenagrion inlerrogalum (Odonata : 
Coenagrionidae), with notes on the species in the Yukon. The Canadian Entomologist I 12: 438-44 I. 
Cannings, S.G. and R.A. Cannings. 1994. The Odonata of northern Cordilleran pea tl ands. Memoirs of the 
Entomological Society of Canada 169: 89- I 10. 
Cannings, S.G. and R.A. Cannings. 1997. Dragonflies (Odonata) of the Yukon. pp. 169-200 In H.V. Danks 
and J.A.Downes (Eds.). Insects of the Yukon. Biological Survey of Canada (Terrestrial Arthropods), 
Ottawa. 1034 pp. 
Cannings, S.G., P.D. Cooper and G.G.E. Scudder. 1988. Effect of temperature on rate of water loss in 
some waterboatmen (H emiptera: Corixidae). Canadian Journal of Zoology 66: 1877- I 883. 
Cannings, S.G. , R.A. Cannings, and R.J. Cannings. 1991. The di stribution of the dragonflies (Insecta: 
Odonata) of the Yukon TCITitory, Canada, with notes on ecology and behaviour. Royal British 
Columbia Museum Contributions to Natural Sc ience 13 : 1-26. 
Clemens, W.A., D.S. Rawson and J.L. McHugh. 1939. A biological survey of Okanagan Lake, Briti sh 
Columbia. Bulletin of the Fisheries Research Board of Canada 56: 1-70. 
Cooper, P.D. , G.G. E. Scudder and G.A. Quamme. 1987. Ion and CO2 regulation in the freshwater water 
boatman, Cenocorixa blaisdelli (Hung.) (Hemiptera, Cori xidae). Physiological Zoology 60: 465-47 I. 
Cooper, P.D., G.G. E. Scudder and G.A. Quamme. 1988. Changes in fluid and ion secretion fo llowing 
stimulation in isolated Malpighian tubules of the watcr boatman, Cenocorixa blaisdelli (Hung. ) 
(Hemiptera, Corixidae). Journal of Insect Phys iology 34: 79-83. 
Cooper, P.D., G.G. E. Scudder and G.A. Quamme. 1989. Segmental differences in secretion by the 
Malpighi an tubules of the freshwater dwelling cori xid , Cenocorixa bla isdelli (llung.) (Cori xidae, 
Hemiptera). Journal of Insect Physiology 35: 531-536. 
Corkum, L.D. and D. C. Currie. 1987. Di stri butional patterns of immature Sillluliidae (Diptera ) in 
northwestern North Ameri ca. Freshwater Biology 17: 201-22 1. 
Costello, R.A. 1982. Light trap collections of Cuticoides (Diptera: Ceratopogonidae) in the Fraser Valley 
of Briti sh Columbia. Journal of the Entomological Society of 13ritish Columbia 79: 66-70. 
Courtney, G. W. 1990. Revision of Nearetic mountain midges (Diptera: Deuterophlebiidae). Journal of 
Natural History 24: 81-118. 
Currie, D.C. 1986. An annotated li st of and keys to the immature black fli es of Alberta (Diptera: 
Simuliidae). Memoirs of the Entomological Society of Canada 134: 1-90. 
Currie, D.C. 1997. Black fli es (Diptera: Simuliidae) of the Yukon, with reference to the black-tly fauna of 
northwestern North Ameri ca. pp. 563-614 in H.V. Danks and ,I.A . Downes (Eds. ). Insects of the 
Yukon. Biological Survey of Canada (Terrestri al Arthropods), Ottawa. 1034 pp. 
Currie , D.C. and P.H. Adler. 1986. Blackflies (Diptera : Simuliidae) of the Queen Charlotte Islands, Briti sh 
Columbia, with di scuss ion of thcir ori gin and descripti on of Sill/ uliulII (He llich iella) nebulosulII n. sp. 
Canad ian Journal of Zoology 64: 218-227. 
Currie, D.C. and I.R. Walker. 1992. Recogniti on and Palaeohydrologic signifi cance of foss il bl ack fl y 
larvae, with a key to the Nearctic genera (Diptera: Simuliidae). Journal of Paleolimnology 6: 37-54 . 
Curtis, L. c. 1954 . Observations on a bl ack fl y pes t of cattl e in British Columbia (Diptera: Simuliidae). 
Proceedings of the Entomological Society of Briti sh Columbia 51 : 3-6. 
Curtis , L. c. 1967. The Mosquitoes of Briti sh Columbia. Briti sh Co lumbia Provincial Museum Occas ional 
Paper 15 , Victoria. 90 pp . 
Doerksen, G. P. 1980. Notes on the reproducti ve behav iour of fnallagllla cyalhigel'lI l11 (Charpentier) 
(Zygoptera: Coenagrionidae). Odonatologica 9: 293-296. 
Donald, D.B. and R.S. Anderson. 1980. The Icnti c stonefli es (Plecoptera) from the Continental Di vide 
region of southwestern Canada. The Canad ian Entomologist 112 : 753-758 . 
Donald, D.B. and D.E. Patriquin. 1983. The wing length of lentic Capniidae (Pl ecoptera) and its 
relationship to elevation and Wisconsin glaciation. The Canadi an Entomologist 115: 921-926. 
Duckitt, G. 1986. Effects of the mosquito larvicide Bacilllls Ihuringiensis on caddis fli es . M.P .M, thesis, 
Simon Fraser Uni versity, Burnaby. 
Dunkle, S.W. 2000. Dragonflies through binocul ars. O:\ ford Uni versity Press, New York . 266 pp . 
Edmunds, G.F., S.L. Jensen and L. Berner. 1976. The mayflies of North and Central America. University 
of Minnesota Press, Minneapolis. 330 pp. 
Efford , I. E. and K. Tsumura, 1973 . A compari son of the food of salamanders and fi sh in Mari on Lake, 
Briti sh Columbia. Transacti ons of the Ameri can fi sheries Soc iety 102: 33-47. 
Ellis, R,A, and J.H. Borden. 1969. Effect of temperature and other environmental factors on NO lonecla 
undulala Say (Hemiptera: otonectidae). Pan-Pacific Entomologist 45: 20-25. 
74 J. ENTOMOL. Soc. BRlT. COLUM BIA 98, DECEMBER 2001 
Filmer, N.J. 1964. A Contribution to the Ephemeroptera of Briti sh Columbia. M.Sc. thes is, Univers ity of 
Briti sh Columbi a, Vancouver. 
Gillespie, B.1. and P. Belton. 1980. Oviposition of Culex pipiens in water at different temperatures. Journal 
of the Entomological Society of British Columbia 77: 34-36. 
Hamilton, A.L. 1965 . An analysi s of a freshwater benthic community with special reference to the 
Chironomidae. Ph .D. thes is (in 2 parts), Univers ity Briti sh Columbi a, Vancouver. 
Hardy, G.A. 1955 . The natural hi story of the Forbidden Pl ateau area, Vancouver Island, British Columbi a. 
BC Provincial Museum Natural Hi story and Anthropology Report 1954: B24-B63. 
Harper, P.P. and K. W. Stewart. 1984. Plecoptera. Pages 182-230 in R. W. Merritt and K. W. Cummins 
(Eds.). An introduction to the aquatic insects of North America. 2nd ed. Kendall /Hunt Publish ing 
Company, Dubuque. 
Hatch, M.H. 1949. A century of cntomology in the Pacifi c Northwes t. University of Washington Press, 
Seattle. 43 pp. 
Hatch, M.H . 1953 -1 971. Beetles of the Pacific Northwest: Parts 1-5. University of Washington Press, 
Seattle. 
I-Iearle, E. 1926. Thc mosquitoes of the lower Fraser Valley, British Columbia, and their control. National 
Research Council of Canada Report 17, Ottawa. 94 pp . 
Hearle, E. 1927. List of mosquitocs of Briti sh Columbi a. Proceedings of the Entomological Society of 
British Columbia 24 : 11-19. 
Heinrichs, M.L, I.R. Walker, R.W. Mathewes and R.J. Hebda. 1999. Holocene chironomid-inferred 
sali nity and paleovegetation reconstruction from Kilpoola Lake, British Columbia. Geograph ie 
physique et Quaternaire 53(2): 211-221. 
Heise, B. no date. Maynies (Ephemeroptera) and stonenies (Plecoptera) as indicators of logging effects on 
stream invertebrates (interim rcport). illJn ;!hY\:VlU;1lI!Q52QJ'1S:&'!L$.AQ1-Ieise ... ttl!]). Accessed Nov. 9, 
2001. 
Hossack, K. and R.A. Costello. 1979. Predation by Anisogall1l11arus confervicolus (Amphipoda: 
Gammaridea) on Aedes logoi (Diptera: Culi cidae). Journal of the Entomological Society of British 
Columbia 76: 20-21 . 
Hunter, F.F. and V. Connoll y. 1986. A cytotaxonomic invcs tigation of seven species in the Eusimulium 
vernul1l group (Diptera : Simuliidae). Canadian Journal of Zoo logy 64: 296-331 . 
Ishii , T. and P. Belton . 1984. Evidencc for autogenous cgg development in Culex pipiens in British 
Columbia. Journal of the American Mosquito Control Association 44: 598-601. 
Jamieson, G.S . and G.G.E. Scudder. 1977. food consumption in Genis (Ilemiptera). Oecologia (Berlin) 
30: 23-41. 
Jami eson, G.S. and G.G.E. Scudder. 1979. Predation in CelTis (Hemiptera): reactive distances and 
locomotion rates. Oecologia (Berlin) 44 : 13-20. 
Jansson, A. 1972. Mechani sms of sound production and morphology of the stridul atory apparatus in the 
genus Cenocorixa (Ilemiptera: Cori xidae). Anna les Zoologici Fennici 9: 120-1 29. 
Jansson, A. 1973. Stridulation and its signifi cance in the genus Cenocorixa (Hemiptera: Cori xidae). 
Behaviour 46: 1-36. 
Jansson, A. 1974a. Annual periodicity of male stridul ation in the genus Cenocorixa (Hemiptera : 
Corixidae). Freshwater Biology 4: 93 -98. 
Jansson, A. 1974b. Effect of temperature on stridul atory signals of Cenocorixa (Hemiptera: Corixidae). 
Annales Zoologici Fennici II : 288-296. 
Jansson, A. and G.G.E. Scudder. 1972. Cori xidae (Hemiptera) as predators: rearing on frozen brine 
shrimp . Journal of the Entomological Society of Briti sh Co lumbia 69: 44-45. 
Jansson, A. and G.G.E Scudder. 1974. The li fe cyc le and sexual development of Cenocorixa species 
(Hemiptera, Corix idae) in the Pacific Northwest of North America. Freshwater Biology 4: 73-92. 
Jari al, M.S. and G.G.E. Scudder. 1970. The morphology and ultrastructure of the Malpi ghian tubules and 
hindgut in Cenocorixa biflda (Hung.) (Hemiptera: Cori xidae). Zei tschrift fur Morphologie und 
Okologie del' Tiere 68: 269-299. 
Jari al, M.S. and G.G.E. Scudder. 1971. Neurosecret ion and water bal ance in Cenocorixa biflda (Hung.) 
(Hem iptera: Corixidac). Canad ian Journal of Zoology 49: 1369-1375. 
Jari al, M.S., G.G.E. Scudder and S. Teraguchi . 1969. Observations on the labi um of Cori xidae 
(Hemiptera) . Canadian Journal of Zoology 47: 713-715 . 
Jewett, S.G. 1959. The stonefli es (Plecoptera) of the Pac ifi c Northwest. Oregon State Monographs 3: 1-95. 
Kangasniemi , B..I . and D.R. Oliver. 1983 . Chironomidae (Diptera) associated with Myriophyllum spicatum 
in Okanagan Lake Valley lakes, British Columbi a. The Canad ian Entomologist 115 : 1545- 1546. 
Kavanaugh, D.H. and P.H . Arnaud, .II'. 198 1. Hugh Bosd in Leech - A Curator 's Curator. Pan-Pacific 
Entomologist 57: 2-42 . 
.I . ENTOMOL. Soc BRIT COLUMBIA 98. DECEMBER 200 1 75 
Keen, J.f-1. 1895. Lis t of Co leoptera co llected at Masset , Queen Charlotte Islands. I3C. The Canadian 
Entomo logist 27: 165- 172.2 17-22 0. 
Keen, J.H. 1905. Beetles from northern British Columbi a. The Canadian Entomologist 37: 297-298. 
Kenner, R.D. 1996. A new dragontl y for the Lower Mainl and . Vancouver Natural History Society 
Di scovery 25: 143 -1 44. 
Kenner, R.D . 2000a. SOlllaloch/ora kennedyi (Odonata: Corduliidae): a new species for Briti sh Columbia, 
wi th notes on geographic variation in size and wing venat ion. Journal of the Entomological Society of 
British Columbi a 97: 47-49. 
Kenner, R.D. 2000b. Lower Mainland dragonfly records for 1999. Vancouver Natural History Society 
Di scovery 29: 22-23 . 
Kenner, R.D. 2000c . Annotated checklist of dragonllies of the Lower Mainland. Vancouver Natural 
Hi story Socicty Di scovery 29: 53-59. 
Kenner. R.D. 2000d. Cyrinlls cava/lis and C. lIIinulus (Coleoptera: Gyrinidae) in British Columbia with 
comments on their nearctic distributions. Journal of the Entomo logica l Society of British Co lumbi a 97: 
67-71. 
Kenner. R.D . 200 I. Rcdescription of the larva of Leucorrhinia g/acialis Hagen with a key to the nearctic 
Leucorrhinia species (Anisoptera: Libellulidae). Odonatologica 30: 28 1-288. 
Kenner, R.D. and I. Lane. 1997. Photographic records for Lower Mainland dragonllies. Vancouver Natural 
History Soc iety Discovery 26: 51-53. 
Kenner, R.D. and R.A. Cannings. 200 I. Redi scovery of the Western Pond hawk (ErVlhel7lis col/ocala 
[Hagen)) in the Lower Frascr Valley. Vancouver Natural Hi story Society Di scovery 29: 50-52. 
Kenner, R.D. , R.A. Cannings and S.G. Cannings. 2000. The larva of Leucorrhinia palricia Walker 
(Odonata: Libellulidae). International Journal of Odonatology 3( I): 1-1 0. 
Kiceniuk, J. and J. Phillips. 1974. Magnes ium regul at ion in mosquito larvae (Aedes call1peslris) li ving in 
waters of high MgSO~ content. Journal of Experimcntal Biology 6 1: 749-760. 
Lancas ter, J. and G.G.E. Scudder. 1987. Aquatic Coleoptera and Hemiptera in some Canad ian sa line lakes: 
patterns in community structure. Canad ian Journal of Zoology 65: 1383-1 390. 
Lane, I. 2000. First breed ing record for the Black Petaltail dragonfly in Canada. Vancouver Natural 
History Society Discovery 29: 20-2 1. 
Larson, 0..1. , Y. Alari e, and R.E. Roughlcy. 2000 . Predaceous Di ving Beetles (Co leoptcra: Dyti scidae) of 
the Nearctic Region, with cmphasis on the faun a of Canada and Al aska. NRC Research Press, Ottawa. 
982 pp. 
Leech, H.B. 1937. A new North American Agablls, with notes on othcr species (Coleoptera: Dyti scidae). 
The Canad ian Entomologist 69: 146-1 50. 
Leonhardt, K.G. 1985. A cytologica l study of spec ies in the EusillluliulII aurelllil group (Diptera: 
Simuliidae). Canadian Journal of Zoology 63 : 2043-206 1. 
Lo. S.E. and A.B. Acton , 1969. The ultrastructure of thc rostral scnsory organs or the water bug. 
Cenocol'ixa bijida (Hun gerford) (Hcmiptera). Canadi an Journal of Zoology 47: 717-722. 
Madahar, D.P. 1969. The sa li vary gland chromosomes of seven taxa in the subgenus Slegopierna (D iptera, 
Simuliidae, Cnephia). Canadian Journal of Zoology 47: 115-11 9. 
Maddre ll , S.P.H. and J. Phillips. 1975 . Regulati on and acti ve transport of sulphatc ions by the Malpi ghian 
tubul es of the sa ltwater mosquito larvae, Aedes call1peslris. Journal of Experimcntal Biology 62: 202-
2 16. 
Mahrt , J.L 1982. Blackll ies from Hardwicke Island . British Co lumbi a. Canadian Journal of Zoology 60: 
3364-3 369. 
Maw. H.E. L .. R.G. Foottit. K.G.A. Hamilton and G.G.E. Scudder. 2000 . Checkli st of thc Hemi ptera of 
Canada and Alaska. NRC Research Press, Ottawa. 220 pp. 
Maynard. K..I . 1969. A population study of water-striders (Gerridae: IIcmiptera) in Marion Lakc, BC'. 
M.Sc. thes is, Uni versity of Briti sh Co lumbia , Vancouvcr. 
McA lpine, J. F. (Ed.). 1981. Manual of Nearcti c Diptera. Volume I. Research Branch. Agriculture Canada, 
Ottawa. 
McAlpine, J.F. (Ed.). 1987. Manual of Nearct ic Diptera, Volumc 2. Rcsearch Branch. Agri culturc Canada. 
Ottawa. 
McCafferty, W.P. and R.P. Randolph. 1998. Canada mayllics: a faun isti c compendium. Proceedings of the 
Entomological Society of Ontario 129: 47-97. 
McCafferty, W.P., M..I . Wi gle and R.D . Waltz. 1994 . Sys tematics and biology of Acel/lrel/a IlIl'bida 
(McDunnough) (Ephemcroptera: Baetidae) Pan-Paci lic Entomologist 70(4): 30 1-308. 
McMu llen. R.D. 1978. Culi coides (Diptera: Ccratopogonid ae) of the Okanagan area of British Columb ia . 
The Canad ian Entomologist 11 0: 1053 -1 057. 
76 1. ENTOMOL. Soc. BRIT. COLUMBIA 98, DECEMBER 2001 
Meredith, J. and J. Phillips. 1973a. Rectal ultrastructure in salt and freshwater mosquito larvae in relation 
to physiological state. Zei tschrift fur Zellforschung und Mikroskopische Anatomie 138: 1-22. 
Meredith, 1. and J. Phillips. 1973b. The ultrastructure of the anal papillae of a saltwater mosquito larvae 
Aedes campes/ris. Journal of Insect Physiology 19: 1157- 1172. 
Meredith, J. and J. Phillips. 1973c. The ultrastructure of anal papillae from a saltwater mosquito larva, 
Aedes (Finlaya) /ogoi. Canadian Journal of Zoology 51: 349-353. 
Merritt, R.W. and K.W . Cummins. 1996. An introduction to the aquatic insects of North America. 3'd ed. 
Kendall/Hunt Publishing Company, Dubuque. 862 pp. 
Minchella, OJ . and M,E. Scott. 1991. Parasitism: A cryptic determinant of animal community structure, 
Trends in Ecology and Evolution 6: 250-254. 
Morley, R.L. and R.A. Ring. 1972a. The intertidal Chironomidae of British Columbi a. I. Keys to their life 
stages. The Canadian Entomologist 104 : 1093-1098. 
Morley, R.L. and R.A. Ring. 1972b. The intertidal Chironomidae of British Co lumbia . 2. Life history and 
population dynamics. The Canadian Entomologist 104 : 1099-1121. 
Muchow, c.L. and 1.S. Richardson. 2000, Unexplored diversity: macro invertebratcs in coastal British 
Columbia headwater streams. pp. 503-506 (in) Darling, L.M. (Ed.). Proceed ings of a Conference on 
the Biology and Management of Species and Habi tats at Risk. Kamloops, B.C. 5-19 Feb, 1999, 
Volume 2. B.C. Ministry of Environment, Lands and Parks, Victoria, and University College of the 
Cariboo, Kamloops. 
Mundie, J.H. 1971. The diel drift of Chironomidae in an artificial stream and its relation to diet of Coho 
salmon fry , Oncorhynchus kisu/ch (Waulbaum). The Canadian Entomologi st 102: 289-299. 
Munroe, E.G. 1951. The identity and genetic position of Chauliodes disjunc/us Walker (Megaloptera: 
Corydalidae). The Canadian Entomologist 83 : 33-35. 
Munroe, E.G. 1953 . Challiiodes di,jul1c/us: a correction, with dcscriptions of a new species and a new 
genus (M egaloptera: Corydalidae). The Canad ian Entomologist 85: 190-192 . 
Needham, J.G., MJ. Westfall , Jr. , & M.L. May. 2000. Dragonllies of North America. Scientific 
Publishers, Gainesville. 939 pp, 
Needham, K.M. 1990. Specific and seasonal variation in survival and sodium balance at low pH in five 
species of waterboatmen (Hemiptera: Corixidae). M.Sc. thesis, University of British Columbia, 
Vancouver. 
Needham, K.M. 1996. An identification guide to the nymphal mayfli es (Order Ephemeroptera) of British 
Columbia. Resource Inventory Committee. BC Ministry of Environment, Lands, and Parks, Victoria. 
77 pp. 
Nelson, C.R. and R.W. Baumann . 1989. Systematics and distribution of the wi nter stonefl y genus Capnia 
(Plecoptera: Capniidae) in North America. Great Basin Naturalist 49: 289-363. 
Ng, K. and J. Phillips. 1985 . Magnes ium transport across an insect ep ithelium: role of Na+. Federation 
Proceedings 44(3): 851. 
Nimmo. A.P. 1971. The adult Rhyacophilidae and Linmcphilidae (Trichoptera) of Alberta and eastern 
British Columbia, and their post-glaci al origin. Quaestiones Entomologicae 7: 3-234. 
Nimmo, A.P. 1974. The adult Trichoptera (Insecta) of Alberta and eastern British Columbia, and their 
post-glaci al origins. II. The families Glossosomatidae and Philopotamidae, Quaestiones 
Entomologicae 10: 315-349. 
Nimmo, A,P. 1977. The adult Trichoptera (Insecta) of Alberta and eastern British Columbia, and their 
post-glacial origins. I. The families Rhyacophilidae and Limnephilidae. Supplement I. Quaestiones 
Entomologicae 13: 25-67. 
Ninuno, A.P. and G.G.E, Scudder. 1978. An annotated checkli st of the Trichoptera (Insecta) of British 
Columbia. Syesis II: 117-133. 
NinUllO, A.P. and G.G.E. Scudder. 1983. Supplement to an alUlotated checklist of the Trichoptera (Insecta) 
of Briti sh Columbia. Syesis 16: 71-83. 
Northcote, T.G. 1964, Use of a high-frequency echo sounder to record distribution and migration of 
Chaobon/!>' larvae. Limnology and Oceanography 9: 87-91. 
Northcote, T.G. and P.A. Larkin . 1963. Western Canada. pp. 451-485. In: Limnology of North America, 
D,C. Frey (Ed.). University of Wisconsin Press, Madison. 
Oliver, D.R, 1984. Description of a new species of Cric%pus van der Wulp (Diptera: Chironomidae) 
associated with Myriophyllum spicatllm. The Canadi an Entomologist 116: 1287-1292. 
Oliver, D.R. and M.E. Roussel. 1983. The Insects and Arachnids of Canada: Part II. The genera of larval 
midges of Canada (Oiptcra: Chironomidae). Agriculture Canada Publication 1746, Ottawa. 263 pp. 
OlotTs, P.c. and G.G.E. Scudder 1966. The transition phenomenon in relation to the penetrat ion of water 
through the cuticle of an insect, Cenocorixa expleta (Uhler). Canadian Journal of Zoology 44: 621-
630. 
1. ENTOMOL. Soc. BRIT. COLUMBIA 98. DECEMBER 200 1 77 
Palmer, S.L 1998. Subfossil chironomids (Insecta: Diptera) and climatic change at high elevation lakes in 
the Engelmann spruce-subalpine tir zone in southwestern British Co lumbi a. M.Sc. thesis , University 
of British Columbia, Vancouver. 
Partin, S. 1. and A.B. Gurney. 1956. The spongilla-flies, with spec ial reference to those of the Western 
Hemisphere (Sisyridae, Neuroptera). Proceedings of the United States National Museum 105: 421-
529. 
Parkinson, D.A. and R.A. Ring. 1983. Osmoregulation and respiration in a marine chironomid larva, 
Paraclunio alaskensis Coqui llett (Diptera: Chironomidae). Canadian Journal of Zoology 61: 1937-
1943 . 
Paulson, D.R. 1997. The dragontlies of Washington. Bulletin of American Odonatology 4(4): 75-90. 
Paulson, D.R. 1999. Dragonflies of Washington. Seattle Audubon Society, Seattle. 32 pp. 
Paulson, D.R. and R.A. Cannings. 1980. Distribution, natural history and relationships of Ischnura erralica 
Calvert (Zygoptera: Coenagrionidae). Odonatologica 9(2): 147- 153. 
Pearlstone, P.S.M. 1973. The food ofdamseltly larvae in Marion Lake. Briti sh Columbia. Syesis 6: 33-39. 
Peters, G. 1998. Taxonom ic and population studies of' British Columbia Aeshna spec ies. Bu ll etin of 
American Odonatology 5: 33-42. 
Peterson, B.V. 1970. The Prosill1u/iull1 of' Canada and Alaska. Memoirs of the Entomological Society of' 
Canada 69: 1-216. 
Phillips, J. and T..I. Bradley. 1978. Osmotic and ionic regulation in saline-water mosquito larvae. pp. 709-
734 (in) Gupta, B.L, R.B. Moreton, J.L Oschman and B..I. Wall (Eds.). Transport of Ions and Water 
in Animal Tissues. Academic Press, London. 
Phillips, J. and S.P.H. Maddrell. 1974. Active transport of magnesium by Malpighian tubules of the salt 
water mosquito larvae (Aedes call1peslris). Journal of Experimental Biology 61: 761-77 1. 
Phil lips, 1. and 1. Meredith. 1969a. Osmotic and ionic regulation in a saltwater mosquito larva (Aedes 
campeslris). American Zoologist 9: 588. 
Phillips, J. and J. Meredith. I 969b. Active sodium and chloride transport by anal papillae of' a sa lt water 
mosquito larva (Aedes call1peslris). Nature 222: 168-169. 
Phillips, .I ., T.1. Bradley and S.P.H. Maddrell. 1978. Mechanisms of ionic and osmotic regulation in saline-
water mosquito larvae. pp. 151-171 (in) Schmidt- Nielson, Bolis and Maddrell (Eds.). Comparative 
Physiology - Water, Ions and Fluid Mechanisms. Cambridge University Press, Cambridge. 
Pritchard, G. 1989. The roles of temperature and diapause in the Ii fe history of a temperate-zone dragontly: 
Argia vivida (Odonata: Coenagrion idae). Ecological Entomology 14 : 99-108 . 
Pritchard, G. 1991. Insects in thermal springs. Memoirs of the Entomological Socicty of' Canada 155: 89-
106. 
Provonsha, A. V. 1990. A revision of the genus Caenis in North America (Ephemeroptera: Cacnidae). 
Transactions of'the American Entomological Society 116(4): 80 1-884. 
Ramsay, Land S.G. Cannings. 2000. Dragontlies at Risk in Bri tish Columbia In L Darling (Ed.). 
Proceedings of a Conference on the Biology and Management of Species and Habitats At Risk, 
Kamloops, Be. 15 - 19 Feb. 1999. Volume One. BC Ministry of Environment, Lands and Parks and 
Un iversity College of the Cariboo. 490 pp. . 
Rawson, D.S. 1934. Productivity studies in lakes of' the Kamloops region , British Co lumbi a. Bu lletin of the 
Biology Board of Canada (Fisheries) 42: 1-31. 
Reece, P.F. and 1.S. Richardson. 2000. Benthic macroinvertebrate assemblages of coastal and continental 
streams and large rivers of south\Vestern Brit ish Columbia, Canada. Hydrobiologia 439: 77-89. 
Rempel , L.L. , J.S. Richardson and M.e. Healey. 1999. Flow ref'ugia for benthic invertebrates during 
tlooding ofa large river. Journal of the North American Bentho logica l Society 18 : 34-48. 
Rempel , L.L. , J.S. Richardson and M.e. Healey. 2000. Macroinvertebrate community structure along 
gradients of hydrau li c and sedimentary conditions in a large gravel-bed river. Freshwater Biology 45: 
57-73. 
Reynolds, J.D. 1975 . Feeding in corixids (Heteroptera) of small alka line lakes in central Be. Internationale 
Vereinigung nir Theoretische und Angewandte Limnologie Vcrhandlungcn 19: 3073-3078. 
Reynolds, J.D. and G.G.E. Scudder. 1987a. Experimental evidence of the fundamental feeding niche in 
Cenocorixa (Hemiptera: Corixidae). Canad ian Journal of Zoo logy 65: 967-973. 
Reynolds, J.D. and G.G.E. Scudder. 1987b. Serological evidence of reali zed feeding niche in Cenocorixa 
species (Hemiptera: Corixidae) in sympatry and allopatry. Canad ian Journal of Zoology 65: 974-980. 
Richardson , JS 1991. Seasonal food limitation of detritivores in a Montane stream: an experimental test. 
Ecology 72: 873-887. 
Richardson, J.S. 2002. Life cycle phenology of common detritivorcs from a temperate rainforest stream. 
Hydrobiologia. In press 
78 J. ENTOMOL. Soc. BRIT. COLUMBIA 98, DECEMBER2001 
Richardson, J,5, and P,M, Kiffiley, 2000, Responses of a macroinvertebrate community from a pristine 
southern British Columbia, Canada, stream to metals in experimental mesocosms, Environmental 
Toxicology and Chemistry 19: 736-743, 
Ricker, WE 1943, Stonetlies of Southwest British Columbia, Indiana University Press, Bloomington, 145 
pp, 
Ricker, W,E, 1954, Nomenclatorial notes on Plecoptera, Proceedings of the Entomological Society of 
British Columbia 51: 37-39, 
Ricker, W,E, and G,G,E, Scudder. 1976, An annotated checklist of the Plecoptera (Insecta) of British 
Columbia, Syesis 8: 333-348, 
Rosenberg, D,M , and H,V, Danks (Eds) 1987, Aquatic insects of peatlands and marshes in Canada, 
Memoirs of the Entomological Society of Canada 140: 1-174, 
Ross, H,H, 1937, Studies of Nearctic Aquatic Insects: L Nearctic alder !lies of the genus Sialis 
(Megaloptera, Sialidae), Bulletin of the Illinois Natural History Survey 21: 57-78, 
Ross , ]-],H, and GJ, Spencer. 1952. A preliminary list of the Trichoptera of British Columbia. Proceedings 
of the Entomological Society of British Columbia 48: 43-51. 
Rowe, L. 1992. Convenience polyandry in a water strider: foraging con!licts and female control of 
copulation frequency and guarding duration. Animal Behavior 44: 189-202. 
Rowe, L. 1994. The costs of mating and mate choice in water striders. Animal Behaviour 48: 1049-1056. 
Rowe, L. and G.G.E. Scudder. 1990. Reproductive rate and longevity in the waterstrider CelTis buenoi. 
Canadian Journal of Zoology 68: 399-402. 
RUck, A. , LR. Walker and RJ. Hebda. 1998. A palaeoliminological study of Tugulnuit Lake, British 
Columbia, Canada, with special emphasis on river in!luence as recorded by chironomids in the lake's 
sediment. Journal of Paleolimnology 19: 63-75. 
Saether, O.A. 1970. Nearctic and palaearctic Chaobol'us (Diptera:Chaoboridae). Bulletin of the Fisheries 
Research Board of Canada 174: I-57. 
Sargent, R.W. 1978. Salinity and the physiology of three chironomid species which inhabit saline lakes. 
M.Sc. thesis , University of British Columbia, Vancouver. 
Schmid, F. 1980. Les Inscctes et Arachnides du Canada: Partie 7. Genera des Trichopteres du Canada et 
des [tats adjacents. Agriculture Canada Publication 1692, Ottawa. 296 pp. 
Schmid, F. 1998. The Insects and Arachnids of Canada: Part 7. Genera of the Trichoptcra of Canada and 
adjoining or adjacent United States. NRC Research Press, Ottawa. 319 pp. 
SclU11id, F. and R. Guppy. 1952. An annotated list of Trichoptera collected on southern Vancouver Island. 
Proceedings or the Entomological Society of British Columbia 48: 41-42. 
Schultze, D.C. and T.G. Northcote. 1972. An experimental study of feeding behavior and interaction of 
coastal cutthroat trout (Sa11/1O clarki clarki) and Dolly Varden (Salvelinus lI1olma). Journal of the 
Fisheries Research Board of Canada 29: 555-565. 
Scudder, G.G.E. 1964. Wing muscle polymorphism in Cenocorixa. American Zoologist 4: 248. 
Scudder, G.G.E. 1965a. The distribution and physiology of some lake Corixidae. Proceedings of the XII 
International Congress of Entomology: 410-411. 
Scudder, G.G.E. 1965b. The Notonectidae of British Columbia. Proceedings of the Entomological Society 
of British Columbia 62: 38-41. 
Scudder, G.G.E. 1966a. The immature stages of Cenocol'ixa biflda (Hung.) and C. expleta (Uhler) 
(Hemiptera: Corixidae). Journal of the Entomological Society of British Columbia 63: 33-40. 
Scudder, G.G.E. 1966b. N%nec/a borealis Bueno and Hussey (Hem., Notonectidae): a flightless species? 
Entomologist Monthly Magazine 102: 258-259. 
Scudder, G.G.E. 1969a. The distribution of two species of Cenocorixo in inland saline lakes of British 
Columbia. Journal of the Entomological Society of British Columbia 66: 32-41. 
Scudder, G.G.E. I 969b. The fauna of saline lakes on the Fraser Plateau in British Columbia. Internationale 
Vereinigung f(ir Theoretische und Angcwandte Limnologie Vcrhandlungen 17: 430-439. 
Scudder, G.G.E. 1971 a. The osmoregulation and distribution of two species of Cenocorixa (Hemiptera). 
Proceedings of the XIII International Congress of Entomology, Moscow I: 555-556. 
Scudder, G.G.E. 1971 b. The postembryonic developmcnt of the indirect !light muscles in Cenocorixa 
bifida (Hung.) (Hemiptera: Corixidae). Canadian Journal of Zoology 49: 1387-1398. 
Scudder, G.G.E. 1971c. The Gerridae (Hemiptera) of Briti sh Columbia. Journal of the Entomological 
Society of British Columbia 68: 3-10. 
Scudder, G.G.E. 1975. Ficid studies on the !light muscle polymorphism in Cenocorixa (Hemiptera: 
Corixidac). Internationale Vereinigung tlir Theorctischc und Angcwandte Limnologie Verhandlungen 
19 3064-3072. 
Scudder, G.G.E. 1976. An annotated checklist of the Ephel11croptera (Insccta) of British Columbia. Syesis 
8: 311-315. 
1. ENTOMOL Soc. BRIT. COLUMBIA 98. DECEMBER 200 1 79 
Scudder, G.G.E. 1977. An annotated checkli st of the aquatic and semi aquatic Hemiptera (Insecta) of 
Briti sh Columbia. Syesis 10: 3 1-38. 
Scudder, G.G. E. 1983. A review of fac tors governing the distributi on of two closely related cori xids in the 
saline lakes of British Columbi a. Hydrobiologia 105 : 143- 154. 
Scudder, G.G.E. 1987. Aquatic and semiaquatic Hemiptera of peat lands and marshes in Canada. Memo irs 
of the Entomological Society of Canada 140: 65 -98. 
Scudder, G.G.E. and G.S. Jam ieson. 1972. The immature stages of Cen 'is (Hemiptera) in British 
Columbi a. Journal of the Entomological Society of Briti sh Columbia 69: 72-79. 
Scudder, G.G.E. and J. Mered ith . 1972 . Temperature-induced development in the indirect !light musc le of 
adult Cenocol' ixa (Hemiptera: Corixidae). Developmental Biology 29: 330-336. 
Scudder. G.G.E .. M.S. Jarial and S. K Choy. 1972. Osmotic and ionic balance in two species of Cenacol'ixa 
(Hemiptera). Journal of Insect Phys iology 18: 883-895. 
Scudder, G.G.E. , R.A . Cannings and K.M. Stuart. 1976. An annotated checklist of the Odonata (Insecta) of 
Briti sh Columbia. Syesis 9: 143- 162. 
Shewell . G.E. 1957. Interim report on distributi ons of the black !lies (Simuliidae) obtai ned in the northern 
insect survey. Canadian Department of National Defence, Defence Research Board Environmental 
Protection Techn ical Report 7, Ottawa. 50 pp. 
Shewell , G.E. 1959. New Canad ian Black /li es (Diptera: Simuliidae) . Ill. Canadian Entomologist 91: 686-
697. 
Smetana, A. 1988. Review of the Family Ilydrophilidae of Canada and Alaska (Co leoptera). Memoirs of 
thc Entomologica l Society of Canada 142 . 3 16 pp. 
Smith. B.P. 1977. Water mite parasitism of water boatmen (Hemiptera: Corixidac ). M.Sc. thes is. 
Uni versity of British Columbia. Vancouver. 
Sol uk, D.A. and J.S. Richardson. 1997. The role of stone!lies in enhancing growth of trout: a test of the 
importance of predator-predator fac ili tation wi thin a stream community. Oikos 80: 2 14-2 19. 
Spence, J.R. 198 1. Experimental analys is of habitat selection in waterstriders (Heteroptera: Gerridae). 
Ecology 63: 1505-1514. 
Spence, J.R. 1983. Pattern and process in co-ex istence of water-striders. Journal of Animal Ecology 52: 
497-5 11 . 
Spence, .I.R. 1989. The hab itat templet and li fe -hi story strategies of pondskaters (lleteroptera: Gerridae) : 
reproductive potential , phenology and diapausc. Canadian Journal of Zoology 67: 2433-2447. 
Spence, J.R. 1990 . Introgress ive hybridizati on in Heteroptera : the example of Lill/nopol'lIs Stal (Gerridae) 
species in western Canada. Canad ian Journal of Zoo logy 68: 1770-1 782. 
Spence, J.R. and D. R. Maddison. 1986. Chromosomes of two hybridizing species of Lill/nopal'L1s 
(Heteroptera: Gerridae) . Proceedings of the Entomological Society of Washington 88: 502-508. 
Spcnce, J.R. and G.G.E . Scudder. 1978. Larval taxonomy and distribution of Cerris pingl'eensis and C. 
incogl1ilus (Hemiptera: Gerridac) in 13ri ti sh Columbia. Journa l or the Entomologica l Society or Briti sh 
Columbia 75: 4 1-45 . 
Spence, .I .R. and G.G.E. Scudder. 1980. Habitats, li fe cyc les. and guild structure among water striders 
(Heteroptera: Gerridae) on the Fraser Pl ateau of British Columbia. The Canad ian Entomologist 11 2: 
779-792. 
Spence, .l.R. and R.S. Wilcox. 1986. The mating system of two hybridizing spec ies of water striders 
(Gerridae). II. Alternative tac tics of males and females. Behavioral Eco logy and Sociobiology 19 : 87-
95 . 
Spencc, .I.R ., D.H. Spence and G.G.E. Scudder. 1980a. The effects of temperature on growth and 
development of water strider species (Ileterop tera: Gerridae) of central British Columbia and 
implications for species packing. Canad ian .I ournal of Zoology 58 : 18 13-1 820. 
Spence, l.R ., D.H Spence, and G.G.E. Scudder. 1980b. Submergence behavior in CelTis: underwater 
basking. American Midland Natura li st 103 : 385-391. 
Spencer, G.J . 1942. A preliminary list of the Neuroptera of British Columbi a. Proceedings of the 
Entomological Society of British Columbia 38: 23 -28. 
Spencer, G.J . 1952. The 195 1 status of our knowledge of the insects of Briti sh Columbi a. Proceedings of 
the Entomological Society of Briti sh Columb ia 48: 36-4 1. 
Sperling, F.A.H. and J.R. Spence. 1990. Allozyme survey and relationships of Lill/l1opal'us Stii l spec ies 
(H eteroptera: Gerridae) The Canad ian e ntomologist 122 : 29-4 2. 
Sperling, F.A.H. and J.R. Spence. 199 1. Structure of an aSYlllmetri c hybrid zone between two water strider 
species (Hemipte ra: Gerr idae: Lill/nopol'us). Evo luti on 45: 1370-1 383. 
Sperling, F.A.H., 1.R. Spence and N.M. Andersen. 1997. Mitochondrial DNA, all ozymes. morphology, 
and hybrid compatibility in Lill/napal'lIs water striders (Heteroptera: Gerridac) : do they all track 
species phylogenies') Annals of the Entomologica l Society of America 90: 40 1-4 15. 
80 J. ENTOMOL. Soc. BRJT. COLUMB IA 98. D ECEMBER 200 1 
Stace-Smith, G. 1929. Coleoptera of Copper Mt. , Be. Museum and Art Notes 4: 69-74. 
Stace-Smith, G. 1930. Coleoptera of Copper Mt. , Be. Museum and Art Notes 5: 22-25. 
Stanger, J.A. and R. W. Baumann. 1993. A revision of the stone fly genus Taenionenw 
(Plecoptera:Taeniopterygidae). Transactions of the American Entomological Society 119: 171-229. 
Stark, B. P. 200 I. North American Stone fly List. http ://www.mc.edu/campus/users/s tark/SnyOI02.htm. 
Updated February 16, 200 I. Accessed November 9, 200 I. 
Stark, B.P. and e.R. Nelson. 1994. Systematics, phylogeny and zoogeography of the genus Yoraperla 
(P lecoptera: Peltoperlidae). Entomologica Scandinavica 25: 241-273. 
Stark, B.P. , S. W. Szczytko and R. W. Baumann. 1986. North American stonefli es (Plecoptera): 
Systematics, distribution and taxonomic references. Great Basin Natura list 46: 383-397. 
Stewart, K. W. and B.P. Stark . 1988. Nymphs of North American stone fl y genera (Plecoptera). Thomas 
Say Foundation of the Entomological Society of America, Hyattsville. 460 pp. 
Stone, A. , e.W. Sabrosky, W.W. Wirth, R.H. Foote and J.R. Coulson (Eds.). 1965. A catalogue of the 
Diptera of North America north of Mexico. US DA Agriculture Handbook 276, Washington, De. 1696 
pp . 
Strange, K. and J. Phillips. 1984. Mechanisms of total CO2 transport in the microperfused rectal salt gland 
of Aedes dorsalis. I. Ioni c requirements of total CO2 secretion. American Journal of Physiology 246: 
R727-R734. 
Strange, K. and J. Phillips. 1985. Cellul ar mechanism of HCO) and cr transport in insect salt gland. 
Journal of Membrane Biology 83 : 25-37. 
Strange, K., J. Phillips and G.A. Quamme. 1982 . Acti ve HCO)- secreti on in the rectal salt gland of a 
mosqu ito larva inhabiting NaHCO)-C02 lakes. Journal of Experimental Biology 101 : 171-186. 
Strange, K., J. Phillips and G.A. QuanUlle. 1984. Mechanisms of total CO2 transport in the microperfused 
rectal salt gland of Aedes dorsalis. II . Site of cr; HCO,- exchange and function of anterior and 
posterior salt gland segments. American Journal of Physiology 246: R735-R740. 
Summerbe ll , R.e. and R.A. Cannings. 1981. Fungi and Srillia relijinis (Diptera: Chironomidae) in the 
decomposition of conifer leaves in a British Columbia stream. Syesis 14: 125-1 30. 
Szibbo, e. M. and G.G.E. Scudder. 1979. Secretory activity of the segmented Malpighian tubules of 
Cenocorixa bijida (I-lung. ) (Hem iptera, Corixidae). Journal of Insect Physiology 25: 931-937. 
Teraguchi, M. and T.G. Northcote. 1966. Vertical distribution and migration of Chaoborus jlavicans in 
Corbett Lake, British Columbia. Limnology and Oceanography II : 164 -176. 
Topping, M.S. 1969. Giant chromosomes, ecology, and adaptation. Ph .D. thesis, University of Briti sh 
Columbia, Vancouver. 
Topping, M.S. 197 1. Ecology of larvae of' Chironomus lenlons (D iptcra: Chironomidae) in saline lakes in 
central Briti sh Columbia . The Canadian Entomologist 103: 328-338. 
Topping, M.S . 1972. The distribution of Chironolllus lenlans in some lakes in central British Columbi a in 
relation to some physical and chcmica l factors. Proceedings of the XIII International Congress of 
Entomology (Moscow) 3: 477-478. 
Topping. M.S. and A. B. Acton. 1976. Influence of environmental factors on frequencies of certain 
chromosomal inversions in Chirol1oll/us lenlans Fabricius. Evolution 30: 170-179. 
Walker, E.M. 1912. The North American dragonflies of the genus Aeshna. Uni versity of Toronto Press, 
Toronto. 213 pp. 
Walker, E.M. 1925. The North American dragonflies of the genus SOIl/(//ochloro. University of Toronto 
Studies (Biology) 26: 1-202. 
Walker, E. M. 1953. The Odonata of Canada and Alaska. Volume I. University of Toronto Press, Toronto. 
292 pp. 
Walker, E.M. 1958. The Odonata of Canada and Alaska. Volume 2. Univers ity of Toronto Press, Toronto. 
3 18 pp. 
Walker, E.M . and P.S. Corbet. 1975. The Odonata of Canada and Alaska . Volume 3. University of Toronto 
Press. Toronto. 307 pp. 
Walker, I.R ., J.P. Smol , D.R. Engstrom and H.J .B. Birks. 199 1. An assessment of Chironomidae as 
quantati ve indicators of pas t climatic change. Canadian .I ournal of Fisheries and Aquatic Sciences 48: 
975-987. 
Walker, I.R. , E. Reavie, S. Palmer and R.N. Nordin . 1993. A palaeoenvironmental assessment of human 
impact on Wood Lake, Okanagan Valley, British Columbia. Quaternary International 20: 51-70. 
Westfall , M.J. , .Ir. and M.L. May. 1996. Damselflies of North America. Sc ientific Publishers, Gainesville. 
649 pp. 
Whitehouse, F.C. 1941 . British Columbia dragonflies (Odonata) . with notes on distribution and habits. 
American Midland Natura li st 26: 488 -557. 
J. ENTOMOI.. Soc BRIT. COLUMBIA 98. DECE~ I BER 2001 81 
Wiggins. G.B. 1977. Larvae of the North American caddislly genera (Trichoptera). lSI ed. Uni versi ty of 
Toronto Press. Toronto. 40 I pp. 
Wiggins, G.B. 1996. Larvae of the North Amcrican caddis fl y genera (Trichoptera). 2nd ed. Uni vers ity of 
Toronto Press, Toronto . 457 pp. 
Wi gle, M .. I. and II.V. Thommasen. 1990. Fphemeroptera of the 13ell a Coo la and Owikcno Lake 
watersheds, British Columbi a central coast. Journal of the Entomological Society of British Columbia 
87: 7-1 5. 
Wilcox, R.S. and lR. Spence. 1986. The mating system of two hybri dizing species of water striders 
(Gerridae). I. Rippl e signal functions. l3ehavioral Ecology and Sociob iology 19: 79-85. 
Winterbourn, M..I. 1971a. The li fe histories and trophic relationships of the Triehoptera of Marion Lake. 
Briti sh Columbia . Canadian Journal of ,":oology 49: 623 -635. 
Winterbourn, M..I. 1971 b. An ecological study of Banksiola erulchi Banks (Trichoptera. Phrygalll:idae) in 
Marion Lake. Briti sh Columbia. Canadian Journal of Zoo logy 49: 637 -645. 
Wood, D.M .. P.T. Dang and R.A. Elli s. 1979. The Mosquitoes ofCanaoa (Diptera: Culicidae). The Insects 
and Arachnids of Canada. Part 6. Agriculture Canaoa Publicat ion 1686. 390 pp. 
Zloty . .I. 1996. A revision of the nearctic Allielelils maytlies based on adu lt males. with descriptions of 
seven new species (Ephemeroptera: Amcletid ae). The Canadian Entomologist 128: 293-346 . 
Zloty, J. and G. Pritchard. 1997. l.arvae ancl adu lts of Allielellls may llies (Ephcmcroptera: Ameletidae) 
I/'om Alberta. The Canadi an Entomologist 129: 25 1-289. 

